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(54) [«qQe!>«||!] «^^W|ge)d^:&^i;^m$fflv^&^b:^ 



(57) imm 
mth. 

mm^m^b, mi^^&t^i . 0x103- 

1.0x1 0«TJ>'), aoiJ?'Sr< b i> 2-:>]:Xhni}=y 
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mmmmti. mmi^n . ox i o'- 



mm 1 iz^<7)immmmmmmi, 

( 1 ) ~ ( 5 ) w^-fivtf^vmtiimm.m-tttr 
-ttad) 



COOM 



Hft* (2) 



FT 



-«2C (3) 



9V 



-(c:t-P-)- ^ 



^tvmm^. mm^'mi-^2 4ff)Tji^^/m. m 

KiiTJU^jUrV-Ji^mimt. XMi-COO-. 
-CONH-, -0-ttc\i-NH-^mt. A-ttr 

nttl~5 0<r)V^-fh.3!«^^^^-r. ) 

a^T'* 1 ~4 n\^ttu}^ 1 iStieao^isK 



1^*^81 Meyn>yi'^^^:®mLTl^&i!'- 
f£S^^;tr^•y :?T-iil.lf^^ 1 ~7 wvrix*>i:St: 



1 0 ] Miern -y ^'^m.^mK mifa y 

immil] lifffirD-y^'ita^($:5.fii^LTV%S 
T'o-y^'mfiiOm^l^^H^fi*^, lO'-lQSTftSSl 



-«et (4) 



{x'lj-F^'-ft'^HjfCOO 



-«a (5) 



1 2 ] MIBT'D vy ^^m.-k»<7yS.&^i^^ 
a(Mw) fcjR¥%a-iFft (Mn)<OJt(Mw/Mn) 

immi 3 ] miru -y ^'its^flc*^ it^/ 

til. 
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iss^tiJti ^itsit-r-sw^ 1 ~ 1 3<ov^-fii*» 
m-^ 1 6 ] 1 - 1 sffiKYftLi)^ 1 istiBK 

[0001] 
[0002] 

m.i^hmmimm^ixx\^h, mm. ^mit 

Sr^iJfflUc^flifitfitcioTm^itJtAlSi,. SIS 
[0003] 7:^:ty.^SS§fc LT«. r-i[V>&.m: 



hmmimZMi. 0 h:kX-hi>i^. /-^ry^SIgi: 
•Cfc ?. ^ t »C i S#tt^*^K&ttAfS^$ its t i: t 

[00041 tfi. WMizx*)m$!,^miim:it. 
^Mmimmmmiz^xm. i^^-^z taxifm 

X. Afi'^^^^'Ki'^ y^T5 v^df-t^ m^mm 
«*m^^^Tv^s (i»ra®5 1-9 7 3 2^^. n 

^185 5-104 2 0 9^^. «mT10-7232 
[0005] teLh<0«^raiffl^ :t VttSlgJi-J-tl^itcO 

2titi^tti&*^a»i tv^df J -^-ffiwm^m^ixx 

=3:V^(!^^8-5 1 2 083^^18, :K^^1 1-1 
8102 9-^^^?g) . 

[0 00 6J b:ibX\ m^m&.x.7XV7-^&^-^ 
:7"f-^y^tfi^#:. x^py-xf-py-rDtbyft 



(4) K2 003-81742 ( P 20 0 3-8 1 74 2A) 



mm(7)mmmt ixm im :ibi^^ t>tix ^ ^ ^ . 

[0007] 

[0008) 2|s:«BBttBinBMfraSK:S»=S:$tl3t i W 

; k *fnrfig=ar-ftai^fflffl8gffl«iit5 xx/immim 
tfdmizMLx&mmicmihbbiytz. zrm 

[0009] 

mimm&.i:^L. w?-mf^m.iin. ox i o» 

-1 . 0X1 O^X-h*). a.-?iJ'-=5r< 1 1 2oJJLt<?5*' 

^b^mibth.mivr\3-,9m.'^mt. vzm-y 



[0010] :^mfmt L\Wlkb IX . WL-^xi -y 

9i'y^j:< b t i-y^-thimxmfmi&immm. 

[ 0 0 1 1 ] *%BB<^«Ft L\^tmb Lx. ms. 
ro-/^'Jts^*^ Tie-*« ( 1 ) ~ ( 5 ) <ov%-r 

[00 12] 

COOM 



T 

-f CH2-<S-4- ■ 
HBfca (3) 



-AKC (4) 




[0013] jS*. Ri{i*^JS^*/S{i^f-yl«S-^ 
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(?)ffl;^^*)-fr*»f.^rSM^M^7~2 4(or y-yPT 

C00-, -CONH-, -O-ttzii-NH-im 

[00141 :^^W)m UMmt LX. H5Ero7 
mflfe iixxf - u ym^mi/;)V7f^ym:cxTA'\^^ 

mL:i^i-uym^mi:(ui':ii(ym^m 

fiSrl 0~9 0aS%, i3j:t/xf-vytt:i^^;<>;l/;K 
^-Rxxr^WiJl^omaS: 9 0~ 1 Oftl%#tJ±fBft 

[00151 ^wmnt. L\w^t lt. s^ro-y 

TV^§7'0 7:5'*ffl<^»:¥J^^H^S**l O^-i o^xh 

g^lfel^i^fi (Mw) ta^%>H^a (Mn) «it (M 
w/Mn)*f2. 5JaT-CJ)SJ:K<ktt«ffliailiajS 

^tssa. r$>'jr='E-s^Ffli«iafcj:ifx;^r>i^<oja 
[00161 *3%BB<o»s Lvx^^fc LT. friera y 

fzt-j^m.^tl^. 50MPa]aJi(i'}fftt<»4 
lOOMPaJjLh) m-V^^Sr^L. aol5 0%m 
± (J: Off* L<tt2 0 o%jy±) 

ocoT'D -y ^' Srfll^LT ^ y-7-*»^>^r**t,ic«; 
[00171 :mmr>nt LV\®«t LT. BiflBrD 7 



^i^:/!nm^rwt^iit:z k ^mtk-f^immm 

*:'Jv-*»*>^:S®4)'^^^4ffi?J^fflv^Txf-u>'ttm 

?i«^%^rtsi52ofl:^i&*-&t, ig2mi<o<fc^ 

!fei3!W«Emfi*>4.^r.Sm 1 corn .y 5' mSM2<0 

iim2<^fay 9 t:ik9m ixm3<r>yo -y 9 

fc imk-f:s>iMimmmj^mm ; 
I.. 

[00181 m<m^tf*i>. imimmmmmmm^ 
xht:ikiimk-thmi^m:imskiixh. 

[00191 

iimmi^ti^iiMfmaxx/mnik tx-ttsm 
[00201 :iimoimmmmmmmni. -y 9 
yii^mm^i^!>^t-mAmmfmmtt?> 

a¥%^J^a*«l. 0X103~1. 0X106(0ftfi^ 

ftc-cfci.. 7'o-y^'«a^osic^Jwa*«i. ox 
1 o'^mitk, mm&m<^j:hm. n^tt 
xcr)mtz^ixfsim^^ti.zkmi. -n. m 
1.0x1 o^^mxhh k . &jm^wi^ 

ifi. ^mwm. ^tz^-t'/hMkixnmm 

-ri>^<4 5. 0X103~3. 0X1 06A<if*L<. 
2. 0X10«~1. 5X1 05*5ff*U->. ttimm 

}ixx/m<7>immcr>mmi,zm-tim^\i. 1. 0x1 

0«~5xiOS*mL,<. 2. 0X10«~1. ox 

[00211 miyo y9im^i^(r>yjw^-ix--i^ 

3 y:?a-7 -f -X-m^LtzmM'f-^^^FM. (M 

w) fcit^tehJHFg (Mn) coit (Mw/Mn) tOV^ 
T{4> #tc$iM«^:V^*\ 2. 5WTt'J)l.<0*W*t 
<. 2. 0JJlTT'i>ScO*<J:'3$jFiL<, 1. 8&.TX' 

S)i<r>mhi,zmL<. 1. 5aTX'hh(o^}mi,zn 
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[0022] lulBro y ^'i^S-^CO^T'D -y ^'fflfiSO 

ia^%4H^«fc:-5V^TJi. i^C$i|iS«^:V^*J, 1. Ox 
103~1. Oxi0^mtL<. 5. 0X103~ 
1.0X1 05*fJ: *)m . 0 

X 1 O'i •?/h$vii:ttg3!)iiig{;:fiT-r«.«[6)*»'J> 

1tffi{c;5tT, B![ieigHi*|{c^$ixS<o*i»^ Lv^. 
[0023] *5^B3coyn y ^'^-^^ 21JU:<7);y7 

©a^filcOtOfcLTfi:, 2 5X;a±;!)™WL<, 

4 ox:&±i)^i ^mi<. 5 or:&±tt'^ (>izm L 

1.*^ ;K D ■7-0;<f /ctilt^fc Bg^Lv^py 

A-B-CSrn y^'Jta^{*60.m^Tii. 3rxr>^y 
fcliia^. A, B*}J:l^C<0*t;KUv-3!i<#'(rirr 

(00 24);y7;^SS^(Tg) fcJ:im^5(Tm) 
k»i. .-KU-v-^fcli-f-tTJ-aj^J, lltt«!iMt,t<»4il 

^h. Ti(0-7-coifyX^mmi Introduct 
ion to Polymer Science an 
d Technology: An SPE Text 
book(eds.H. S. Kaufman Jjj; 
D^J. J. Falcetta). (John Wi 
ley & Sons : 1 977) tCiem$iXTV>.i.. 
[ 0 0 2 5 J mlBT'D y ^'ftfi-&«|c*^;^(ttS$-irtS 



)l'mi^^-^^ym^ xjUii-^Ki'^y^^ ^j^*^:?^ 
ym ; fcit^i^fiEttSk tT«rsy^'if-t^ m 

[00261 l^ro J?*S^»4, X^UVtt:^^ 

tMic. mfu .y ^'«a^coiJ^^r< t i> 1 oco^n >y 

mm.&.t Lx\i. Tie-ffis ( i ) - ( 5 ) ^ov^tti 
Lin 

[0027J 
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-«5S (1) 



COOM 



-«« (2) 



9' 



-fcH2-c4- ^ 
R* 



-MiiA (3) 



10028] 5«*. RMi*m^^i>tii-?<f-;l«Sr^ 

n{i 1 -5 0 OV^-m*><0SI»S:^f • 

[00 29] R3. R'hXX/R^'f)^^tl^'tim^m 
^l-2 4co7;P^;l/S^(i. HM^. ^i^^^i^i 
r/^^^or^u^^^uScov^-mt-^sti-^, R3. R«i5ct 

[0 0 30] A*T'^$fil>7::::tyi:LT«i. K<07 
tfz. Mt'«$ill»7y^:^»>A>f:tV^I<i7y^::i7 



hUxf';l.7$y. n-rDt;;^7$y. n-yf- 
;^7Sy. 7U;i-7$y. xf-i/yi/'7$y. ^;^7^y 

h»jx:^'y-;l.7$v. ^y-. >^-tL<ii:by>fy 
>^NV— ;U7$y. 7$yx^;l/rn7\V— 7$yx 
f-;l.rny ^'y U i^'>#<^f»^7 $ V : ^ 
<7)7$ ya;^»fc^$fil.7;^^f ;U7y^::^»>ix>f :t>' 

[0 03 1] HuieHRje ( 1 ) - ( 5 ) <7)\^Tti^>vm 

$tim&mi^t^r}:iy^l:^. liriB-flJ^ ( 1 ) - 

( 5 ) x'^-^tim^^mznmi-hzM^^^it^ 

tti. l5iE-«l^ ( 1 ) - ( 5 ) T^Stl^HjS 

T'#l>. ^Ji.tf. milB-^ ( 1 ) Tm^iimm-& 
1$^) 7^U;H!xxx;u§'SS'g-^yv-t LTfflv\ 
?tf^s ^:rov^SrjD7kiJ'M'r^^^:(cJ:oT. Mitt 
( 1 ) - ( 5 ) (^\-^TiX'^^Tm^tim&^mi)>(:>^j:^ 

[0032] m\z. MBy^n ^ftS^^^^^ggir 

Lr. ^t&W7^»;;i'»yf';k 7yy;^Kxf-;u. 7 
:5^y;PK-n-ynbr;K 7^ Uyt-S-^yrDe^P. 7 

^j^u/^K-n-yf-zp. 7:5'y;^s^yy^;K 7yy 
/i-K- 1 -yf*;k 7y y;^K- n -^yf-yi^. 7y y 

/l/^-n-'s^i/yK 7yy>'U^S/ynA.:^f>';k 7:;^ 
y;l/K-n-^7*^;l/. 7y y;H!-n-:ty^;K 7 
^y;Hg-2-x^;^A,:^>';U, 7yy;^S!yx;K 7 

^y/p^Ti^/k 7yy;uKHT£/';k 7^y;^K7x 
T9')}VWY)VA)V^ 7y y;i-K^yi/'yk 7^ 
y;l-S>f y .tOP::i;^. r y;PK- 2 -y b^i^xf- 
;k 7^y;i/K-3--^h^vyf';k 7^y;PK-2 

-t Hn:^rS/Xf-;k 7^ y;^K- 2-h Hn^rS^ro 

bvk 7y y;nt;^T7y/k 7y y/i/Kyyi^>^Vk 

7^U;H?2-7$yxf'/P. r- (y^^yn^/U:t 

^ri/rnt:;U) hyyN^^-v^y. r~ (y^i^yn 
^yuit^i^ratryu) s^'y h=^r>'yf-;Uv'^y. 7yy 
)VW^:3L^vy^^^A y^mm. r9 y;Hr h y :7;^ 
;tnyf-/uyf-;k 77y;UK2-hyy;U:tDyf-;i/ 
xf-;k 7yy;l/K-2->^N-7;^;i-DX^;|/xf-/^. 
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T9 ^))\^^2-n-y)\'i^u:Lr^)V-2-n^y)V^u 
yf-;Uxf-;l.. r^U;WS!2-/N-7;P:toxf-;^. 7 

-2-^'?-7;l/:roxf-;Mf-;k r^y;L'R-2w\- 

-y)Vitu^^i^}VX.^)V^ T:J^U;l«2-A-~7;l.:t 

[ 0 0 3 3 ] Sx'x>'. yri^yirh'oj^i/xy 

i/^V. h':i;l/hUxb^>'i/^y^rfc't7)^>f^^:tT= 
laSMt;'^ ; yg!. vl/^ vst. vu^ ym 

7T;PS!0^yr;^^^r;PxxT;Ui5j:i^i/'T;u 
^;^x;^T;^^ri: 0^f&W>'';<?;P;i<VS^^ ; SKb' 

7'nb:t>'S!b':z;K byN'UySb:^;!.. 
g!b*-;U. e*Ke-;^^:fc'c7)b'r:;i.xxf : 

rU;PW^$K. 7xX;|/Vl/>f i^^u^^i^ 

m'f'JK ^:5^r^y;l^xf-;k ^9r9'})\m-Ti 
-rnt;K ;<^T:J'U;^K^y7•ob;K ;<:5^r^i; 
;H!-n-yf^;K ^:^T^y/l-8^y7'^;K ;<:5'T 
^ y /I'K- 1 e r t p« :J^r:^ U /PBT- n 

-;<bds:i/Xf>;K ^r^r^y/HI-3~^h^>'7'f- 
;K ;<^'T^i;;Pi!-2-bKn:^i/x^;k ^^T^ 
y;UK-2-bKD:afi/7-oe;k ;<i5^T^ y/PKxf 
7';;l/. ;^:5'7i^U;PK:/'Ji^>^;k ^9T9'))VW2 
-7$yx^;k r- {^99'}X3^)Vit^i^ru\:: 

D^f-yM-f-yk -?«:5^7:?y;U^-2-hy7;P;J-o;< 
f-;l/Xf-;i.. p<:^7^:^l!;l-K-2->^t-7;l':tnxf-;u 
xf-;l.. ;><:J^7iJ' 'J/l/K- 2 ~y>"-7;P5rDX^;i.- 2 



-/l-7;l':tny^;l/X^;!/. ^ ^7:^^ U;UK- 2 
-7;U:tox^;l/. ^:^7:?^'J;^K^^•-7;^:tD;?ef• 
;k ^:$^7^y;I/K^VN--:7;l/:tn^"^;P^f';u, 
7^ y^l-K- 2 ->'N-7yl/:tup<^;^-2-/N-7y^:t 
nx^;M^;P. ^ 7^ U/^B!- 2 -yN-7;l/:to'\ 
:^v/l.xf-;w, ^5^7:5^ U;Ht-2->^N--7;U:tOT>' 
;^xf-;^. :i^9r9 2 - A--7;l/:tn>\^rW 

i/;px^;u5:if(7)^ ^ UyHlx;^^;^ ; 
t0034] bFo^^^-xf-;!. Ti^VU-h. 

v-ij^y (xf-i^y^un-y^/rDbTl^v^yrJ-yl/) 

^7 (j^:^') 7;^i;i--b. ;KUx^l/y:/Ur2-;l/i/' 
(^^) TiPV\y-h. N-.-K»J7;P^rl^y:t+i^ (;< 

7:7U;l'7$K^^ 7:7 y;l/Kil:C!«i 
9) T9Vfi^r^Vtm^2'^A<7)TJV^Uy:^^iy 

>f N-7xx;i/v^>f N-b'-;HfnUH 
y. N~ (^:^') 7^yn-f;l^;U7:rUy. 7^U;l- 

[003 5 J 7r::tytt^omfi*0^!:LT. (;<i7) 

Ti^^V^m. ^\y^ym. ii*vu>f yg!. -f^ny 
7v;H!. :7nhyK^(;o:T^®W;5r;^;KySKt^ 

7:7/1-^^) i:. bKn^>'yUS*:g'(^:^^) 7:?'Ul^ 

(ffl;ctfbHn=^>^xf-;l/ (pC:^^) 7^UU-h 
m) ^<7)yN-7xxx;Mt;'^ ; xf-i^yx;^;j^ys. 
x;l/;f.xf-;l. ( ;^ ) 7^ y l^- hm^XjUit^yM&i 
^hib^ ; Ti^y Hj^X^J^^r^v-X^;!/ (pf 7 
^ U l.^ h ); ymm^^thit^ ; mm\f^ii 

miiiymit:^ y A . mt^tt h y ^m(r>T)Vfj y 

^MtKS^I:**!. 7y^r:77K. ^7. hyx:5'7-- 

;P75y. hy;<f-;P7$yifco7$yjb'&iB5*^'j>-2>. 

[00 36];<^f-:tyftma#:<0«?!ltLT. N, N-x 
^^;P7^7x^;K^^) 7^yu-h. N. N-i^' 
X"f;P7$7xf-;Kp(^^) 7iJ^yw-h. N. W-V 
P^'f;U7$7robVK;^^') 7^yi/-h. N, N- 
s;x^y^7a7rob;K^:7) T9VU-h. N, N 
-yp^f-;U7^7x^;K;>f^) 7^y;l/7^h\ N. 
N-xXf-;U7$7Xf-;l^ 7^y;l-7$b\ 
N. N->''^f-;U7$7rotryU (^^) 7:J^y;U75 
h\ N. N-£/xf-;U7$7rDf;l/ (^^^) 7^y;l- 
75 h\ p-v^-X^;i.7$7^f*;UX-fl^y. p-i^^ 
^;l.7$7Xf";i/Xf^uy. p->''xf^;U75 7;?<f-;P 
Xf-l-y. p->''xf-;l/7$7Xf';UXf-l/y^^. 
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r;U^/WSffiga. N- (3-:7DD-2-hKo^fi^r 
Dtr;l') -N, N. N-M;^^;UT>-^:i>>A^'a'J 

[ 0 0 3 7 ] M'f ^tyttmaflctomWcWf: LTJi. 15^ 
A i U < {4;<? U ^ A^<7)^fl3PJS:f^ffl$-»!-S i fc (C 

T^yu-h. N. N-i;;<^;wrsyrotf 

;K;«^') r^'UV-h, N, N-yx^yPTS/TD 
e;K^^) T^'Kl^-h. N, N-v'><f-;UT$yx 
^yK^^') T^'U^I/TSK, N, N-i^x^/PTSy 
xf-;K^:5') T^"J/l^TS h\ N, N->-'^f-;UTS 
yroeyK^:?) T:5'U;l'rSH, N, N-xXf-zP 

"i-jux^uy, p-i^'^f-yursyx-j-^uxf-uy, p 
-i;xf-;PT5y^f-;pxf-uy. p-s^xf-;i/rsy 

[0 0 3 8] Ctl^OtfTt,, n^WtcA^L^V-'^ 
7^'y;l'KxXT;K ^:^T^'yyH!xXT;p;'3¥ 

:cy?kit^tt:W'^x:iyyii:^miit-^^m\'^h 

10 0 3 9] -y ^'*2^<0ff t Lv^SDKi: L 

xf-vytt^gSSi;<^;W;jfyiim{i*>f>;5r&ya-y^' 
x-f-lx:/tt:i^^;<?;i.,lf>'Kx;:(.-r;l'mfib!)^^>'3:l> 

t^mf^fih. x.^vyimmiiDVTf^ymm.t lx 

e5#e*WiLv\ x^ix>tt:^iaip;<,;u;jfyK 

;k j<^'T:?i;;HSxx-f;P45|5comfi*<if±Lv^. --K 
i:X^l^y'lt^«SSi;<r/l'-1^ygExxT-yU7'o y ^' k coffl 

BKJtii, fr#*n o~9oafi%. f^3!/<9o~i oa 

^L<(4SJ#*«2 0-5 0aS%. «l**«80~5 0It 
fl%T'i>l). xf-uytt:T:t&»;<?;ud^yK7'o.y^'coS'J 



il^yWi:x.X7-)\^fu v'^vm^ 1 085% J: Oi!^=5:V^ 
k*]iJg^'ftA^^<=5rl.ii|6j*<fc'), ^B§<5^rfA3ltt*i 

ofliiMiffij k«. ^^t^^t^/T-fctxa^j-ff 

[0040] mfeyn y ^'J^^fWJ, -y-fu y ^'^^ 

MJ:ra yi'5^S-&f*^3t<4-7;l/f-7'D.y^'J« 

^^m\y^timmh'>x\yi.\\ mm. frsro 

•y^'^^-&«c*<>'\-FyD-y^'A (^Tgorny^') 
ky7h7"a>y^'B (iSTgtOT'Q-/^' ) kJ^r-TS^ 
A-BSoyro-y^'^a^ft:. A-B-AS<Oh 

yyo-y^'i^a^, B-A-esobura y^'ita 

( A - B ) „M<0-7;l.f-P^O -y 

tmA-B-AScOh'jyn-y^'Jta-^, (A-B) 
.Mco-7;l^7-D.y^'^-&«t. iJtttiit^><OS^ 

[0041] mtfu -y ^-^^fttOtSjttt, titt^a 

•yi7^^^«aOflBiJ4. (gS^fciBtTffiV^^t-mtf 

[0042] mflET-Q -y i'^^a^flctt, *te it//^ It 

M B^D -y ^' «fi^«0*SFtt { t> K «T;W 
3-;H!r}§tt) ^yo-y^^S^lfiftSPkM^ 
jj-y^feJit/Xtfcfixr^y-yuil^^jStg gaaspk 
^6 ox:, 2i^Dai«fFL, i^ajaia^ffltsicst 

5 5 nin»c:l3(tS^***7 0%JaJ:T'S)&C:k tJ: 
[004 3)l9ierD>y:?^S-&{*:«. SOMPaJjU: 

m'^'^^^^rL. flol 5o%ia±«om/$§:*-n. 

Sai5rJ^«^|gT-J)-&(J5*m L< . 1 0 OMP aUlh 

o-v>^^5r^t. fi-o2oo%ja±<^#r/$s-^r-ri. 

ifmfmi. J I S K 7 1 6 1 {CS-^ < 7 •< ;1-A?I3I 
ISiifc: i "5 m^X% h . m^ra -y ^m-^WmSS^ 

m<rf^y^miiJ:r/mm(o^imfS.-sn&x-hht. 

Ji^fc. -k-yhM^mx-hitthiz. ^Moi^mi 
ti^smiijmtKcis>ff)X'»t 

[0044] rnieyo -y ^'^^«:5rlSS^«,:^{c-:> 
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hJi^yW^-f ( J. Am. Chem. Soc/l 

994. 1 16. 7 943) ^::^hn^$/'Hb^tt^ 
O^x;^r;WMUE^J5:fflV^-g>^^0 (Macromolec 
ules. 1994. 27. 7228). iHa^NU^y 

B^x;^?;^*'^ (At om Transfer Rad 
ical Po 1 yme r i z a t i o n : ATRP) 

^^^j:iff)^m^^myi^:^jm^^mm'thcomt 

[0046] lS^»i!)^>'';&;Pa^Tii. ^^xjyy 

T. mmmstk. i ois. tt:m itsmM 

Xm^'^^:itiPV^h. Matyjaszew 
ski^>. J. Am. Chem. Soc. 1995. 1 
17, 56 1 4 ; Mac r omo 1 e c u 1 e s , 19 
95. 28. 7901;Science, 1996. 2 
7 2. 86 6 ; ft-&V^liSawamo t o 4>. Mac r 
omolecules, 1995. 28. 1721 

M'Fi^my'Ji^jm^immti^im^tix^^x. 
mz\±imitzm^m&im< . yvtim±mvr') 
hitzi^ipt^hhr. m-^^'jh^ym^mni. 

i>fl5^0^feV^Mw/'Mn=l. 1-1. 5 SJgOS'&i*:;!^' 

[0047] M^»i&^^';<7/Pa^S(ci>V^T. -Wtg 
tt. z'gigttt>L<{i^'iftg1t(0^&lgyNoyyjl:?J5i^c 
«^NDtyyfl:;^;l.;i;-/Ht'&iB3^gl4S»!lt Ixm^^hZ 

tfj^x^i. ^ti^iiEmzmtxm^mmiix^^ 
x-'emit'^i:imt^<omtL<. huro./ 



[00481 ^i^Jh LT<£ffl^ig^:-'Segtt^t^t 

CgHs-CHjX. CgHs-C (H) (X) -C 
H3. CgH^-C (X) (CH3) 2. RH-c (H) 

(X) -COOR12. Rn--c (CH3) (X) -CO 
OR12. Rii-C (H) (X) -CO-Ri\ Rii-C 

(CH3) (X) -CO-R12. RiJ-CgHi-SO 
2X. 5^4^. C6H4{i>^x:il/yS (:t/Pham. 
Sift. >^N-^^Oi^r^Ti>J:v^) Sr^t. R»Mi7jc^ 
M?. ^ai-'2 0^or;p^;i'S. ^a6-'2 0<o 
TV-fmtti\±mm--'2 oor^^^^/i^s:^ 

[0049] mmit Lxm-^miciLtmmt^t 

X-CH2-C6H4-CH2-X. X-CH (C 
H3) -C6H4-CH (CH3) -X. X-C (CH3) 2 
-C6H4-C (CH3) 2-X. X-CH {COOR13) 
- (CH2) „-CH (COOR13) -X. X-C (CH 
3) (COOR13) - (CH2) „-C (CH3) (COO 
Ri3) -X. X-CH (COR13) - (CH2) „-CH 

(COR13) -X. X-C (CH3) (C0R13)- 

(CH2) „-C (CH3) (COR13) -X. X-CH2 
-CO-CH2-X. X-CH (CH3) -C0-CH 

(CH3) -X. X-C (CH3) 2-CO-C (CH3) 
2-X. X-CH (CgHs) -CO-CH (CgHg) - 
X. X-CH2-COO- (CH2) „-OCO-CH2- 
X. X-CH (CH3) -COO- (CHg) „-OCO 
-CH (CH3) -X. X-C (CH3) 2-COO- 

(CH2) n-OCO-C (CH3)2-X. X-CH2- 
CO-CO-CH2-X. X-CH (CH3) -CO-C 
O-CH (CH3) -X. X-C (CH3) 2-CO-C 
0-C (CH3) 2-X. X-CHj-COO-CsH,- 
OCO-CH2-X. X-CH (CH3) -COO-Cg 
H4-OCO-CH (CH3) -X. X-C (CH3) 2- 
COO-C6H4-OCO-C (CH3) 2-X. x-so 

2-c6H4-so2-x5C4». R'mmmi-2o<r>T 

2 0(OTyJU^JUmi:mL. l^'f^{,Z2i:XL(0R^^i)^ 
mEt^b^. 2t:J±cOR^Hm-Vh'oXhm-yX 
V^Ti>J:V\ CeH^Ji^x^l/yS (:tyUh-l^. 

-m ^^ymM^rtix^x^^) mt. c.u^ity 
[0050] mmt Lxm^m^j:i^'smmt'^t 
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h. CgHa- (CH2-X)3. CgHs- <CH (C 
H3) — X)3v C6H3— (C (CHs)^ — X)3, CjH 
3- (OCO-CHj-X) 3, CjHj- (OCO-CH 
(CH3) -X)3, C6H3- (OCO-C (CH3) j- 
X)3, CsHs- (S0,-X)3^+, CsHjIiHa^ 

yx.-)V& (gSiStf5fia(iifi~6ffi£OV^-mTt>J: 

[ 0 0 5 1 1 n-^iwrn-hm-vrnmiim^ 

[00531 Biffill^»»67 i^';&ywfi^<^ji4a?t L-Cffl 
2ffltW«fe*)tW2«B«:::-y:5^/l^**W4)<r 

Ttiv^L, hKii^m&tm^mizmm-^txn 
fifim^tmii'fbi^^m^^mzmaix. mp^ 

■cmi^^itX{>X\\ +rt, ifeigJeHSEi: LT/N 
C 0 0 5 4 ] fi£M^»l!l7 >'';>;Ufi^<^«tfflEk LTiS 

mmrj:im<mit^btxii. miis. jg^tig- 

fflv>-S«^, SMvStt5:iS*^&!^>:i^(c2, 2" -h't'J 

i^)Viixv^mmw. 1. 1 o-7x:^>'^^•J>-fc 

J:t;f'5-0^{i(c. -rb^^f-yUxf-uyM^TSV (T 
MEDA) . ^y5'>^;U>''Xf-U>h iJT5>, 
•t^f-;K2-75yxf-;l') TS>'^ri:'<7);KU7Si' 
=5ri:SrEli^i:L.T8aim.^i:*5Tl'-5. 2iilli 
c7)tl-f(yUT-'>-i*<7)h y X b U 7 x:iyW;fvX7 ^ y|g«c 
(RuC Ij (PPhj) 3) t,MMt LTif i LU. 

LX7)V%=y7JxT)Va^'^Ymimii\LXi^i.\^. $ 

eC I2 {PPh3) 2) s 2ffiO- yir>U0t'Xh'j7 



x::i;p*;^7-<y|g«c(Nic I2 (PPh3)2) . te 
J:y^2«<»)--y^^;K0t';^ h U rf:;i^*;^7 ^ vif* 

(NiBrj (PBuj) 2) i^fmtLxntLw M 
mnt ixii. mm. Ky-^y. hji^x.y^^m^ 

•fbk^^SaE; i/'xf-yWx-Tr;!^. Th9h Ho75>' 

^f-;My7'f-;P^rb>'yj:i:i0irhy^^ 
«; ^^'/-/k x^y-)U^ runy-zi', vro 

AV-zP, n-7"^'y-;k t-7'3'y-/W^ri;'cor;P 

7^f-;U^rk*<?)XXT/l'^^« ; xf-i/y;^-*-;ts-b, 
7-0 bi^SjSK ; ^■ 

N-;<f-;l'eDy Hy, 7j<^t-i:"*5^Jf<;,ti|,. zti(i> 
tt. W*)ttt2®eLt2rS-&U-Cfflv^SC:i:*«T§ 

5. fiat 3t J: at:, mmmmt&^iims.-^ 
[0056] ifz. finaji^ii. ^-2 0 o'c<r>wm 

Tfi 0 c: k*«-C# . 5 0~ 1 5 oxioi^x-'H'imm 

[0057] Mes^fci 0 , T'o -x 9^m^mmk 

[0058] bJIST'd -y ^fi^S:SBit-5*«t LT 

ywsrf-im\'^t:^m.w<rmm%^kzi. mmy 
'fmmi)mmz^j:i.(oxiiftL\>\ mz. mm^t 

[0059] m^izX '3#4>iX!tya y ^'^fi^?-. 

f (^Ji;. :^mc^tmmmmmmmizm^^xi>. i> 
L<iim^mm>mmLtzmizm\'^xi>x^\ 
mmizx?>^mmt:^yha-)u-thztizj:'o, % 

fiSr. mmziiitf::mm<omtt^zbi)<x-^h. m 
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mm. lif^-^ ( 1 ) t«$*t§)^^fisrirr 

[0060] T^ymi^-Th (^rJ') T^"JU-h^ 

fHB-«b>c (2) -c^$itsyD>y^') 

i-lV^Sm<^-Jrn^)V^mL. N-(3-:J'no-2 
-th'Ddfi/rnt/u) -N, N, n-h*)yi^)V7y 

t K y yftsifl*! : SIR. msm. u ysg^<o 

yaS'^S (^^') T^'yU-MTi.^.^rST'D y^' 

T-«>l.7Sy;r^>'h'S^it-t67'o-y:5' (A:i:;Uf, 
l^-iSfc* ( 3 ) r^^ii* :/o -y ) ^jgfig-rs c: t 

m'^xnoztPX'^i. 

[0061] *56B*Ofl5ffi?lfflffl||gffljS?^!)«i, iOg 

MffiT'D 7 A- H/y 7 b yxa 

i.-(/^mym.'&.<r)f<>yyxi^^l,x. ^-/u-yif 

tt-fe/^yb, Mm^y^yhisxx/mit-bi^j(y 
Mero >y lt v -fe y h oim 



X\.^^-^i^;>(yh<om^tsixf^-ki/?(yh}H<om,i 

mimf-ikthztii^x'^t. 

[ 0 0 6 2 ] WT. =g-^<^b8t^t=OV^T. P^tCiJlBS 

hztm-^h. mm. i!nart7-yi?j^^s-^ 
ffl<^>-iryr-, 'jyx, hi;-h;<yfs^ -fe^bSI. 
y Y •>x-7'?S5r fc'O^gffl'ffcffi^J+C , ^ 

m^^iix\^h{mff)mmtmmLxi>x\^. 

n-y^'i^a^Ji. %gffl-fbK1s|(ctjv^T0. 01~1 

oaj|%-&^r?iil,<7)Ai»^ Lvn 

[ 0 0 6 3 ] WT. *l|BjS:^^fl^^t3ifflL^II 

(1) -b y hffi 

*BB«9S(CJ3V^T r-fe.y hSllj (OWit. ^S-fe»y b-f 
LTfflv^^. xTy-;i^r;^ru-, .-KyT^^rx 

LT, -b y ME^i&-r-S^]^S:S»fcJ;tX/^Jt 

^*T-. *;t«1tffl<7);*^:tytt, T-5fytt. y:::^!- 
yttt L<{iM14O^c0-b y hffl.-K!; v-t t uzm 
m-thZtifiX^h. 

[0064] fifffl^l|^ri^£7)-t -y hm^V -7-t LX 
\i. :^'i■7^y'^SL^^)•7-tLX. mm. tKo^i'-fe 
/i'0-;^i: h ij^f./urytr.'^^A^'D^'f 

i?) ) , ffip°th&:;K';-7-JR-3 0M-12 5fcJ;tf 

IBi-4 0 0 (i-jryx?-A>f Kiij?) ) , t'-/pen 

1; F y- i^V^/l^r 5 yxf-;M ^"J l'- h^tfi-^«c 
(Ommti^ (ISSA : GAFQUAT 7 3 4iJj:tX7 
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5 5 (GAFtt^) ) . v;<f'yl/S^'Ty;^Ty^::^^A 
^Uy^ (^a^: MERQUATl 00 

YT9 Unrv^ mSa^ : MERQUAT 

b-yl^X-T/pita^ (ffip^ : GANTREZ ( I 

^ : pvp ( I sPttM) ) t':i;j/eoy h'yhftSt' 

^;U*a^(«fpiS: LUVISKOL (BASFft 
iS) ) 5rh'*W^>ti^. Mtt^KU v-T1i. fi?!lx.«f. 

-AM-7 5W (H^^g) ) ^j:}£imfhilh. 

nm (A-;^) cosar«i. -e^offl^^. BoieroviJ^ 

^^ifO. 0 1-1 OSft%. ^OHr^y bffl4?U 

v-j&Jo-isafi^. /-:tytt*®vSfisij3{;^o . i 

-584%. jSfl:;y:^;&*3-2 5fiM%;fc>J:t^**±«c 

(omi.miy'xj^/^^^^mio. oi-ioaa 

^.mM^riv^^^m^O, 0l'-i0Sfi%. 4^ 

ao-fe-y Ma.i^u v-j&^o-i 5ma%. ^j^^'s o- 
tix^t. mas. y;^t':^v8iiRiKxxT;k ^y-b 

U yHBSiSxxf ;Ky^^ri^xf-l/yy;Uh'^yj§ 
ISKxxt^P. jKUxf-uy^ijn-yHiJKKxxr 
fi^. ^KU^r^v-x^Uyr/U^/Ux— r;u^ ;K>j5r^r^ 
x^fv-yryu^/uyx-yux-xyu. ;Ky:t^i/xf-p 
ytT^-iA. ;Ky:t^>'X^Wy?§Ht;t'7>'}ft. SgflSi! 

A'xmx/^. ZK^b^;yx. mA^x^j:^(om 

[00671 {2) ayr^i^B^^yyimn^m 
*B^»tci>v^T. r^yr^f xg-y/^ggft^-gijj 
oiS(i. ^!<03yT'<>'3y$rgtl>aWtcffiffl§ii 

yr-. yyx. ^^'-^:^^yhmrj:m\'^i^(ommi^ 



yx. ^^-^:^yh^xt*(0ym3:X//tfzi±:t,^y- 

^mimm. ^xx/^rhu-h^yh^^m. 7ici> 

ot:-3 0 o'CThmit^mmmmti-h^mit 

i^^-^irmix. tti\tmm<7)^^:ty&. r-:t 
yft. y:^:tytttL<«MttconyT^s^3^y^ffl 
:K y V- 1 h t> i^zm^h z t tf^T^ h . 
[0068] i^-ryr-(ommxi±. i^^or:^:ty 
tt. mm:n:\ty::^:i'yvE<7ymfim\mt^. ms,r 
n ^y ^^fi-^srsain txmmth . mirr.:ty&^ 

/5-T^-y-^byt>i,^ N-$yxh>f;i^-N-^f- 
/s -r ^cxy-f h y »:7A^r^'ON -SiJi^Kr>';^- 
N-^f•;^-^-r^-y^g^^:' ; mm&nwii&m 

**ffcLT«. 33Ti^Hrne;KrJ^>f y. 
^»>y;l^^>fy. b'x (2-b Kn^yxf-;P) 
y;l^:^-fy. i^^OA,:^>';U^'>y;PT^y:t^v 
i^V-?^;l/^>>y;UT$y:t^i/'K. b'X(2-hH 

D^ryxf^yi^) ^n^y;i^T$y:t^yH^:h'; miiey- 
:tytt-»®vStt3['JStf^LTti. XTTyy^yxrj^y 
-;i'r$K. -VMftlgJKSv^x^^y^y^r^H. v/i-b 
rJ^y-fex^^px-h. i^:y:t^vxf-uy;:^xry;u 
x-f;U^r^';:^W^>:M^. 

[ 0 0 6 9 ] y y;<(^,it:KTii. i^o;5^f«^ytt*® 

ByiB;*f-:tyltlJMvSttSiJS«i: LTfi. ^itXr-TV 
;i'hy;>^f-;i'ry^xi>A. m^z^x'rTVfi^-Jj^i^ju 
Ty't:=^^M.. mtxr-r^))Vi^;<^}VKyi^)VTy'^ 

[007 01 A.rhy-h^yho.®:KTii. {m(r>i} 
i^^y&^m^mmn. i^i:xf/tfz\±:^^:^y^7t^ 
y^r^^f h\ :^f*:tyi4-fe;i^n~x. ;^f-:tytt^y 
y o^-r y ^:^yitr^ 'j^-t^^mt fz\tim 

LX. fFie7'n^y:;'SS'&«j^8^JnLTgi||^tl». 1512 

;<?f-:tyiii?M^gwjs«^:LT^. mimyxm^z 
^x^httxm^Lfzi^mK ^rhy-h;<yh 

[ 0 0 7 1] -fe >y hffji.' ii^f 3 y T .f y 3 y^mmn 
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;k ^yyyr;P:3-;K ni^XTn-;k 

1, 2-hKn^i^;:<,rT';yK. '^Vrv-l/y 

[0072] ijy^-i-y^ '^^^V. ^>t>. "PA 
^X) . T^rv (n^. h»>^n3S/. /NV-fS^g. 

'^y^yts:}i<r>wmJkm'it^tcK<7y 
5^^^ft^iH^; ^f-;U-fe;Pn-x. xf-;Hr;l^n- 
X. ^f-zPhKn^vrobrzHryUD-x. fcHo^ri^ 
xf-z^-fe/l^o-x. -feyl^n-^^glK-^b'J^i^. bKo 

■^b'J^A (CMC) . Mfi-fe^Pn-X. -feZl/D-X* 

^rifo-fe/Pn-x^ig^; r;i-^yB!-^M!^A. r 
/^^yKrnl^uy^y 3-/Px;^x/U/jr^''c7)T;^^>' 

[ 0 0 7 3 ] ;}CU t':i;^T;Ua-;U, .it >J b'-;Mf-;^ 

y V- (;<?-^jK-;U) ^j:}:<n\LZL)VJk'm^ ; jKUx 
^Vy^yr?-;l/2 0, 000. 4, 000. 000. 
6 00. O0O^r^'c7).ity;t^S^xf-u>'^S^;;K 

t-fKAlMg (b-;</'A) . h 

i^yn->1ft. S^yn-^^SIi. i^^)a-yi!Jx^ T)V 
^)\^^i^^)o-ytj:}f(r)i^\)a-y^;n-y^^)}V 

-i.-y)v^^ym=^yi-v^)^j^. n~^i/xmmm 
y X i-ivwr iyji^-L-i/fU^^ y ig^r y ^ h y a . 

[0074) y^'Jym^^/i^i^^Oy-rhU^A. ^ 
i^iMSMm^ y y^ h y ^ a^: t'oN -mmw. 

-N-yf-;l/^''>yyiS ; y^a-( ju^/iai^y-thV 
^Jx^ 33>f;i-^f;i-3vy'^hy^A^:t'coN-Bg|S8 
1f;^3^yffi^c7)t^ ; TS/;i/'t;i/n>'>':hhy 
ry/P^j^/p^^yKig. ri^/^-/3-r^^y^hy»> 



f-;wr 5 y»s^^^^ y. Sfl:r;^=^;wh y ^f-;VTy 
^-^A. 5Ky:*=^i^xf-ixy®>fkbv>'}ft^rir<0lfffi 

[0075] l-bKD:^>'X5'y-l. l-£/'7:tX 
jnyK. 1 -bKn^S/x^y~i, i-i;7^x4^y 
KH-fhy^^Aig. XT^KZ'^^y*>/^^ xrhSE 
•^^y'>A. xrhKra-^-Fy^A. :J'xyi!^hy'> 

A. .-KyyyKt-hy^A. y:^yys^hy^A. ^ 
;^3yi^if<7)^JS^;tvKiHtJ; 3- (4' -y-?-;!^ 
^yi^Vry) -d, i-*y7r-. 3-^yi^'yT 
y-d, l-;<ry7r-. ^a:^-ym. '>o^:::yi! 
X'^;px;:^r;i'. 2 - 7 x-;P- 5 -y f-yKyy^-^" 
r-/k 2. .2' -bHD^S^-5-yf-;U7x-;l/^ 

yyhyry-;k 2~ (2* -bHn^y-5* -t 

-:t^^f-;P7x-;l/) A;yyh»;7y-.;K 2- (2' 
-bFD:^i^-5' -yf-;P7x-;Kyvrhtl7y^ 

yk 'J^y-fy'Jy^ i^T::^V'i}U^^y. 4-yh^ 

-t-y^yl^i^Xyy^fyM^J^y. 5- (3, 
3->^yf-;l'-2-y;U;Kyl':::yTy) -3-^y:J'y 

-2-:ty. ^.t#S!^. 7yv7-;nt^^ ^^yf^yi- 

K^. ^K^. ^yV7xyy^^ri:'cO*^3^H8® 

mi; 

[007 6] :/y-byyP^:yX7-7l/-h. Vyl-b'^y 
^ry^^yU^x-'h. TKyit^i^xf-py-brf-yPx— r 
yk ^y^^>'Xf-uyy;Pb'5^y^y^'>i^-F=5rfc* 
<0?Ub^pJ ; (;Ky ) x^uy^/y n-;!.. (.i^y ) rn 
t:i^y:/yn-yp. iJ^y-byy. i, 3-7'f-i^yi?^y 
^-ju^.^fi^'f'h-Ji^^ yy^b^-yk r?yFD-ff-y 
b7yl^nyi!. Tf-aay^-yy^ auxf-VJU 
-1, 2-bFn^i^XTr^-h. JLK-f hy^^A, 
JSrHtS. d 1 - bny Hy^y^^yitS. mmm& 
:3y-yy^t*<ousm: by^f-zt'-yU. ^^^^a 
n7xy. '<yifyl/3X'>A^ay h\ hy^DD;j^yP 
^'N'-y Ki3 J:Ufe^:ty-yP^:!f<^fiEWj ; ^itAiur 
ti:z^J:.^j:m\!SL'§mmi ; :^yh-Jim:b'<Dmwm 
mWl ; ::^^^yM^y'JjU^j:t'(0^SmH4'm ; b'^ 
$yA. B. C. D. E^rfc'cOb'^^yJi; i/yl.3yg! 
^nyP'v^^S/S/'y, ^ yrDbyM^yi/7x y-yk 
7:t^i^Sl.#Kxxf*yU^i:'^SSKW^J : 

1007 7} i^yj^^mc^mm. r^m. mmm\b 
3>^^i!-^^y^A. hyx^y--y^7$y^:h'<^ 

P HIBIJSI ; mmi ; mm ; JSS^J ; x7y-yl/S? 
p°DC7)i^(i:?g>fb5Ji;<fx. i^'yf-yPx-ryp^rh'cT)!®!* 
; tymmi ; mmi ; SMJJ : ?LS^fJ ; n y 
r >f y 3~y^J ; mm\ ; ; ^JS^tSiJ : n 

yy ; y\>f Kd h D-r : ft^ffj : ; fe^ ; S« ; 

[0078] {mmi^xj/mimm) SLmi^xx/ 
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[00791 ^miii:i/jm<7)Vc^<mmTM. m 

IBro -/ ^'«S^(*:5:<l5Kft*fc: 1 ~3 0SSt%^^-r 

!Sfi:<07;U3-;P^Si8S, BKx^;p^rif<oxxr;P^ 
;<f-;Pxf-;P^rhy^rif(^yby3KSjaE. jJagM"? 

[00801 

imm] i^w^i^m\.zmnux^ h\,tm&izwm 

[f«|l] (T:?UyH?2-xf-yl>s=3fx;l'-Ti'y;l/K 

t -zr^mf'o -/ ^'^^to^ ) 

^^1^ ( I ) Sri 6 SmgXltT. SOX^tC^ffl 

msmmmmmmmzmLit^t. 

250rpm-C!iffL5n&«*>, j^';<^;P2. S-i^Vo 
^^r:J'y>':tx-h 6 9 2mg. r^"J;l'K2-X 
1 8 4 g . '>?.y:J';><^;l'>''x^l^>' h U 
75 V 3 9 8mgtJj;tXi'';^f-;W*;UATSH 88 

g(os^?Sts-R{5§iirt(cSDt-t. 3^wimk. »E 

tcii^i-SI^HirT, *^I^Sr^i. 

fciO^v^yi. T^"J;l«2-xf-;l^dfj<';U7)«fl^ 
{i5 0%T-fe-3/c. itf>ti7t--Kyv- (JilT, rjifijT 
^"J;HS2-xf-;l^4f>'yl'»iH^raiSS»j f:V^^^ 
SST^^ft (Mw)*t3 3. 000, 
iC^l^iHFfi (M n ) *<24 . 0 00. ift^Mm (M 
w/Mn)*n. 3 8Tj)-:>7t. 

[00811 jmmm^iizm^axx/wmiw.^ 

m. ^^IJfttJtf*. m^t^ (1)528. 6m g. 
:ftfl^(ll)€r9. 33mgAixT. 80'Ct#i&L 
It. RJ?3SliF*l5^3?l8^tC*t^Uit**, 2 
5 0 r p mxmf L^*^^>, 'mtlfz^VT^ V>um2 

1 28g. ^>'^'^f-;ui''x^i^yM;r$ 

y 7 9. 7mgfc±yfv.><f-;P*;l^ATSH 5 3g 

oig^jSiSrjiDiJt. 2«iia}gmi. ^^mm^^zx 



Lx. mm^^^zm^. ±mn:<ifj-)VMzm 

/i.iX7t^^Ofifi¥l^^H=^a ( Mw ) Ji 5 6 , 0 0 
0, it¥*)i)^fi (Mn) (±39, 8 0 0. iH^S^^^P 
(Mw/Mn)Jil. 4 IT?)-?^::. MnffliOKtUL 

Oafi%Tfe-?y5:. tJt, »H-NMRfc:j:0. 

flc+or^' y ;l'K2 -xf-;PA.Jf i/;l.i:T^' U;HJt - 

mi. jKU (t-BA)/;Ky (2EHA)/4f'J (t 
- B A ) b y y ^'^a^T^oJt. 

[00821^1 X''^(>ixfi.T9 V)m2 -xf-;l^df 

v^i-fc Vfmt - f^ivtn v^}fuv if^^ 

<7)2 1g5-, 1. 4-~y:^^^y 4 80mUzmm^ 
■\i:rz. 6mol/L(Omti3 3mLMttz^. 120 

'Cff):*^)w<xi,zx6m§Mm^ifz. }%mifi». 
wt^mm^mmL. ±A<^^-^yizxMm^-^. m 

xmvt:^. wsmtsitx. foy^m^p-i 

mti. T-D P - 1 <OjII*^M$Sr , 0 . 

1 m o 1 /LcO*®t-(b<? U A*SfSS-fflV>:/iiHkSI^ 
KiOHSLfcfci-^, Jll**»4st461%-Ci>-3fc. 

«T{;:5iLZ;:^rSt:'i!l^L^;^f5xg^afflK (t 
g )■ U« r^- 'J;i-K2 -x^;i^^ j//i'7'D -/^'tri* 

•ri.4 3-Ci: , Ti' U;PS5{c;A*tl> 1 0 TCX-h-y 
[00831 [0IJ2] (T^"J;UK2-xf-;PA.dfJ^;l' 

mitmiizLx^vTi' y/ns2-xf-/i''vdfv/i'^ 

^^^iSffJSrigjtL;^. fflL, fflv^y^^fl^ ( I ) OS 
Srl7 3mg, i^Vf-/l'2. 6 - xT'n^'sT'^' V j^':t 
x-h<!)fi5r6 9 7mg, T^'y;l'S2-xf-;l^df>' 
;H84g. '<y:J'p<^;l'vx^V>'hyTSy<OfiS: 

4 1 9msiz^'^i^i.. mmfSi>2maizr(.irz. r 

9 y;l'K2 -xf-;l^df ^.;K0|gfli^i5 0%t:'*>-> 
3t. ^#'^.fi;^:;Ky7^ y;H?2-xf-;ix^:^f >';i'S^H=- 
PJSSiJcOSfl^^^fi (Mw) t42 3. 3 00, a¥ 
^^fi(Mn){416, 4 00, ^fidi^^RdVIw/ 
Mn) {±1 . AlXh-it^^ 

[0084] w:^^\z^^tii.i}mmm. m 

ft, g^^LJtf^, m-fKB (1)71 7 m g*J.fct/^ 
•ftlldl) 58. 3mg5:jDx., 8 0*C(c#lSU>:. 
C, R^Srt$:M^S?H^lCiSt^L^:** , 2 5 0 r 
Pint1SlfL'5r*i4>, i#<?>h.>t!Ky7^'y;l'K2-xf- 
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gfeJ:tAx;<^;l'*;PAT5 H 6 6 gOii^jg^rliDx 

tz. zir>m^<^ma.'?m^M. (mw) has. o 

00, l:^^^a{Mn) t±2 5, 4 00, dHFfi» 
^l(Mw/Mn) til. llTh-it:. MnffliOSiaj 

»J;VKt-r^;KOSa#^»i. ^ix-P*i4 7fiS%t 
5 3*a%-C3ioyi. ifc, 'H-NMRtCj:'), ^ 

[00851 {^2t-# W^T^' i;/l'S2-x^;l.'\4f 

018g*. 1. 4-y:t^-9->' SOOmLtCjgS? 

^Z. 6mo l/L<7)JgS5-36mLiD;C3t^^. 120 
"CcO3j-'f/l/^<Xt:-C2 0^iaM^L7t. J$S)L)t 

2r, 0. Imo l/Lc7)*^fly{?<J'>A*gF«S-fflV^7t 
^ (Tg) ti, T^"J;l'K2-x^;U^df>-yUP'n y 

^'triJi^-rs-so'ci:. r^'U/wKt-rf-^i'T'D-y 

^fe:**-tS4 3X:i:. y;l/Kfc6*-f 4 1 0 7*0 

[0 086] 0ll2Tf|/?>il3tr^'y;Hr2-x^ 

ll-7-«01 7g$r, 1, 4-i^'5j-df9-y 450mL{c 
SKS*t. 6ino I/L(OiBK*6mLjDi.^a. 1 

P-3^»Jt. 7'D y^'^^P-30J)II*^^j»^ 
0 . 1 m o I /L(7>7miUr y n'ATkSJSi&fflV^^t 

h-itz. tfz. iiiTizmifz:)}mx'm&ifzA'7xmw. 

iSg (Tg) {1. r^'»J;l'K2-Xf-;U'vdfi^;uyD y 
^'ti^tS-SO'Ct, r^'yyUft-T'f-yuyn-y 
^'tCEb3l5t.S4 3-Cf:. 77 'J;UKlC*5Rtl. 1 0 7X: 

[00871 i)-?fii3 il/^^fi^^^pJi . T h 7 1 Ho 



fc> :<f9;^Efi[jag«, J I s K 7 1 2 1 tzm\ D 

SC (S^^5^^a^) SrfflV\ 20X:/-»m^ 
[0088] [013] {9y:^^A*a^<DS!®) 

iasw", ^mm:9y:^'Sisxr/mmmiMmfz 

m.Ti'V 7PR2 -Xf-;l^df 6 OMSaS. T^' 

y;Hf 4 0fil^fcj;i;x-?-;wr;l'3-;i. lOOfi 
*88S'A*l, «. a* -rVh';^'f y/^UDr:by;l. 

1. oM^^tiox, saia^TsotifaiMtT 

io^mm-^in'>fz. '^ii>ixtim.-^i. 2o%k 

OHmWiX'2 5%fi>mUz. n(>iliim^(07!f=^ 
X^^»i:-6'CCfco3t. Z<r)yyrM.^^t:P 

[0 089] Z.tl(>. mi. 2*Jj:lf3T#'i,ixA:^« 
■^ffymiii. SUtT. 7'o-y^'J^g-&flcP-l*tE 
HA/TBA/AA=60/1 6/24. T'Dy^'ita 
•^P-2*<EHA/TBA/AA = 4 7. 2/26. 
3/26. 5. 7'n.y:?^-g#P-3)!i«EHA/TB 
A/AA = 4 7. 2/3 9. 3/13. 5. 
a:g#P-4)!)«EHA/AA=6 0/4 0T'J>-5;t. ^ 
fe, EHAIi7^'y;H52-Xf-;|xv^i'/l., TBA« 
77y;H!t-y^;K AA{i7^'y;Hs€:^. 
IC. 7-5j-ym7VrA^-&«cOT|j|gfflSi (-TL-fl^ 
Kty7rt'=^f;l'X;^T-;Ufc.><f-;l^h'::i;l/X— r;WJ«^ 
#: (WtfS : GANTREZ A-425 (ISP 
4h) ) 5rP-5fcLTfflv^>t. 

[0090] P-l~5*'<3'5r*7^;Ui»tf57<;l'Ai|Sj 

^rjfeT-an^LJt. mk^b tx. ^^mm^(i>^j:?>m 

»9 0±1 SAtm, Hi Omm. 20mm<»D®TO 

tO^fflV^y^. c:tf57^;WA?r?l5l3[g2 0min/mi n 
1^, J I S K 7 1 6 1 »=S-:JV>T5l5ilSiiS-ffV\ ^ 

[00911 P-1~5S-. 2 0%*K<b{?y^'AfcT 
«-'?r4'|DL!ta. *fcJ:tXx^y-;K7)S-&JSS»c3a 

^^Uz. ^#^.i^-t'^7;^r^—ffl^?^&<7)*/^ 
fcrJifflU. ^^c«•rl.^r-y^:>3. -fe yhSj^. ^ 

[^-yhm^ mm^) ]^$2 3cmc0^^2. 

oyVPhmmtX. ;*-;UUci.<0Sr#7t: 
$Lo) . ::<0^i&i^«)iaS2 0iCfcJ:lfffl«SJg9 
0%T% 3^S*>(tTlijigL^:giaM^{Si^t:, 3^19 
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(%) = { (2 3-L2)/(2 3- 
L, ) » X 1 0 0 

X : ;«-;l^^$*{0%tU:3 0%*>iTJ>o3t. 

[00921 [astt ] jje-fe y t mmizm 
i#<?>*iJt;*-/PLJt^*iag2 3x:iDXi/mm 

Ktby>A) l0%7K»a[rtJt:ii^sjgL. 4 0*0® 

o : mmtzi>fmin:.mmffmmi-k<jimT 

[00 93] [%m<^^'y^mnm'\^^i5cm<r) 
SfcftStJt. 3 o«ms«, '<.5"y^jSi& 1 o«*» 

O : 1 0=8*1 ~2^A<<^>y^Si5i2J6)t, 
A : 1 o^fps-^e^ii^^^^y^mimubt:, 
X : 1 0«>^>7«EUb*f';^"y=^fSSrg^«>Jt. 
[0094] [^^cO#tt>)^m]#$15cmeD% 

s^i ogfci, i^2s(o^mAimsLx. m^mm^ 

@ : 1 O*:^l*5^M0<OS»tt2rl246;t. 

O : 1 0«+8«eUi*«*ttOO^ifttSi8«>>t. 



A : 1 0«4>4-7^ycW#gJ:0«OS»ttS'^ 

X : 10*4'l~3:fe)t'{W#«»)<0fi»tti&^ 
it. 

[0095] [-b'/h^lCiK^llllffiSlS) 

5cm<^)%gmfc:. 0. 7gC0#^^M?PL, iS^t 
2cmji(cSi.T^L, iaS2 3'Ct>J:l/fflji*SS6 
0%<0Mi5eSStllBfraiicSL>t. ^ffm. 6 5mm 

o : mmm2oosKii±.T.mff)mmh^ 

A : Miz^m. 1 0 0 gfeUi2 0 0 emx. U=5r^ 
X : ii:^MaiOOgJJlTT..^<03g«Si3!»f* 
[00961 [•b-/>filit:ft|iSil (^WfHK) ]± 

o : mmm\ii 5 gmLTh-yti, 

A : g::^<5fi»4 1 0 gfiLh 1 5 g*SfC&-?Jt. 

X : fc^^aiiiog^siraioit. 

[00971 [7 U-df >'^^] 

Wmm. ( 2 0*g) Tl^LJt. fFffi^»4JaT<^») 
•Ci)!.. 

O : i!lgtL^:^>Jv-3!)S^<liE:?*lf . 7U-^ 
[0098] 

[^11 
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0. 2% 

10 0% 

C0103] ^OttfiKmSr'Jyxti^U^i:;;!,, u y ^'ftS-^ftP- 1 fcJ:t^P- 3i&fflV^tffifiE!|jrrt± 

(o^amitzmtmi^t, ^ri^x^/Kt^T-s^ 1 0 1 04 1 c^e ] aTcommmiry^ru-mtzx 
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t&ilSGtM:^ (3kg/cm», G, 

[ 0 1 0 5 J z(om.^^^izxri'-m;{sibxm 
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a dT 

[0110] znmmii^kzmmmLtzhzb. 

S-&«tP- 1 t>J:lA-p-3$-fflV^ytlM!|i!rCi>JJBtil 

[01111 [Ml 0] vv^j^m^^p-A^ijf 

rp-3j 

r;;^-.ii;K-;P94 0*j 
(KOH7|c^afcTPH7. 5(cSffi) 

mi 



20-0 

[0109] [0119] <)C«0-b-/bo-v-3 

(SS%) 
3% 
6 0% 
37% 
10 0% 

P- 5 S-fflk%T059 fc ^:^^fflfi£«?5^-fe -y h D-x 3 y 
[0112] [0111 1 ] iJ^Oi^'xyl^l^SrPMUc. 

(as%) 
1% 

0. 5% 



•B. F. Goodr i ch Ch 
[0113] iOffl^!B!i?:^fc:>-'x;Pi: LXim Lfi 

P- 2 i:m\.^t:mmnti>±9it PI«^r^^#4>*i 
t:. 

[01141 [01112 (^fflflJB^) ]TiB^2t:^ 
tE^(OS^fflfl:ffi^l ^laiJL;::. 
[01151 nf>irfc&JSmH:Jm l Sr^«(cM?5L/c 



98. 5% 
1 0 0% 

em i c a ] 

[01161 ray^^m^P-l^KlX. ^2t 
l?rjR_4ooj ) <06%x^'y-/US?8[$:ffii%/;J,:l 

mi. mi 2kmm^zixgimmn2^mLt:. 

^P-lCfttT. ^2fc:^ffi-&TT-jj->'»fi^ 
f4c ( I SPttiJ rGantretzA4 25)C06%X 
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F^^-A(##) 4C083 AB242 AB442 AC012 AC072 
AC102 AC182 AC692 ACT82 
AC862 AD021 AD022 AD071 
AD091 AD092 AD131 CCOl 
CC02 CC28 CC31 CG3 CG8 
CG9 DD08 DD23 DR27 DD41 
EE06 EE07 
4J015 CA04 

4J026 HA06 HA09 HAIO HAll HA12 
HA15 HA16 HA19 HA24 HA32 
HA39 HB06 HB09 HBIO HBll 
HB12 HB15 HB16 HB19 HB24 
HB32 HB39 HB45 HB47 HE02 



